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Description
Background

[0001] Humans mayengage in human-to-computer di-
alogs with interactive software applications referred to
herein as "automated assistants" (alsoreferred to as "dig-
ital agents," "chatbots," "interactive personal assistants,"
"intelligent personal assistants," "assistant applications,"
"conversational agents," etc.). For example, humans
(which when they interact with automated assistants may
be referred to as "users") may provide commands and/or
requests to an automated assistant using spoken natural
language input (i.e. utterances), which may in some cas-
es be converted into text and then processed, and/or by
providing textual (e.g., typed) natural language input.
[0002] Automated assistants can be installed at a va-
riety of different devices such as, for example, mobile
phones and personal computers. A user can cause a
particular application at a mobile phone or a personal
computer to perform a particular action by interacting with
a respective automated assistant. However, in order to
exhibit uniformity of functionality across different devices,
a user may be required to install instances of the same
application synchronously across the different devices.
As a result, network bandwidth may be quickly preoccu-
pied with transmitting duplicative application updates for
each instance of the application and generally commu-
nicating data between each instance of the application.
Moreover, as each instance of the application may re-
quire some amount of disk space on their respective de-
vice, memory allocation across devices may be em-
ployed inefficiently.

[0003] In some contexts, interacting with a particular
application via an automated assistant may not be con-
venient depending on how engaged a user may be in a
particular environment, and/or whether other devices are
being operated by other users nearby. For instance, re-
plying to messages via an automated assistant on a mo-
bile phone can be difficult while the user is driving in a
vehicle. Furthermore, when the user is driving with other
people in the vehicle, those people may also have de-
vices with automated assistants, which may be indirectly
invoked as the user engages with their respective auto-
mated assistant. Such aresult can create an environment
of heightened distractions while driving, and waste com-
putational resources at those devices that may be inad-
vertently affected.

Summary

[0004] Implementations set forth herein relate to sys-
tems, methods, and apparatuses for providing a commu-
nications channel through which separate instances or
installations of automated assistants can communicate
in order to further a particular action. The communica-
tions channel can be provided between a principal auto-
mated assistant (e.g., either an automobile automated
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assistant or a client device automated assistant) and one
or more subsidiary automated assistants (e.g., the other
of the automobile automated assistant and the client de-
vice automated assistant). For instance, a principal au-
tomated assistant can be one that is preferred by a user
in a particular context, such as riding in an automobile.
Specifically, an automobile computer system caninclude
an automated assistant that is preferred by a user for
furthering particular actions while the user is riding in the
vehicle. According to settings of the automobile and/or a
client device, the automobile automated assistant, as
principal, can assume any pending intents and/or actions
of a subsidiary automated assistant when the client de-
vice connects to the automobile computer system. In this
way, the automobile automated assistant can act as an
extension of the subsidiary automated assistant. This can
allow any client-side applications to tunnel or channel
particular intents and/or actions to and/or from the auto-
mobile automated assistant. Furthermore, such tun-
neling can provide a system architecture that supports
an ability of the user to engage with their respective client-
side applications, without necessarily employing or in-
stalling any correlated "automobile-side" applications at
the automobile computer system. In this way, a more
efficient use of automobile-side memory can be effectu-
ated through not necessarily requiring such correlated,
third-party applications to be installed on every automo-
bile-side device. Furthermore, network traffic and waste-
ful power consumption would be mitigated as a result of
the user merely relying on their automated assistants to
communicate with at least a single instance of an appli-
cation, rather than employing multiple instances of mul-
tiple applications to synchronously operate. In particular,
areduction in network and computational resources can
be exhibited by messaging servers and applications that
would otherwise send duplicative copies of messages
and confirmation receipts to a variety of different devices.
[0005] For instance, in some implementations, an au-
tomobile automated assistant of a vehicle can be em-
ployed to communicate a message received at a third-
party application of a client device, such as a mobile
phone, and respond to the message according to an in-
teraction between a user and the automobile automated
assistant. In order to achieve such functionality, the client
device and an automobile computer system of the auto-
mobile can perform a handshake, in order to establish a
secure communication channel between the client de-
vice and the automobile computer system. Specifically,
the client device can assign one or more network sockets
(e.g., a Bluetooth socket(s)) as nodes for transmitting
data to and/or from the automobile computer system.
When a secure communication channel has been estab-
lished between the client device and the automobile com-
puter system, action intents can be shared between the
client automated assistant and the automobile automat-
ed assistant.

[0006] An action intent can refer to a request from an
application, for a particular action to be performed via the
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application or a separate application. For instance, an
action intent request can be generated by a third-party
application and identify one or more of an action to be
performed, a custom identifier, content data that is asso-
ciated with the action to be performed, and/or any other
data that can be associated with an action to be per-
formed by an application. The action intent can be initially
received by an operating system, device application, au-
tomated assistant, and/or any other engine or module
available of the device at which the action intent was
originated. The action intent can then be cataloged, or
otherwise queued, at the originating device, and made
accessible to one or more instances of the automated
assistant. For example, a client automated assistant of
the originating client device can access the pending ac-
tion intent, and, when the client device is paired with an
automobile computer system, an automobile automated
assistant can access the pending action intent.

[0007] In furtherance of the aforementioned example,
the automobile automated assistant can communicate
with the client automated assistant to identify a pending
action intent request. The action intent request can be
associated with a message that was received at a third-
party application of the client device while the user was
riding in the automobile. The term "third party" can refer
to an entity that created and/or provided the third-party
application, and is different than a creator and/or provider
ofthe clientdevice, the client automated assistant, and/or
a client operating system. By accessing the action intent
request at the client device, the automobile automated
assistant can act as an intermediary through which the
user can further particular pending action intentrequests.
Furthermore, the automobile automated assistant can
cause a corresponding instance of the action intent re-
quest, as well as any other action intent requests that
might be pending at the client device, to be generated at
the automobile computer system. The corresponding in-
stances of the action intent requests at the automobile
computer system can be handled by the automobile au-
tomated assistant, despite the automobile computer sys-
tem being void of the third-party application that originat-
ed the message.

[0008] The automobile automated assistant can deter-
mine that the action intent request is associated with a
message based on the content of the action intent re-
quest, and, in some implementations, regardless of the
third-party application that provided the action intent re-
quest. In this way, the automated assistant can manage
action intents from a variety of different applications,
seemingly agnostic with respect to the applications that
are originating the action intents. For instance, a first
service provider of afirstapplication and a second service
provider of a second application can each provide mes-
sagesindifferentmanners, however, the respective mes-
sages will have a "body" and a "sender" field regardless.
The overlap in the structure of messages, which, in some
implementations can be in part due to a respective ap-
plication satisfying an API, can allow each message to

10

15

20

25

30

35

40

45

50

55

be similarly parsed. An automated assistant can then use
any parsed data from a respective message to provide
notifications, respond to message, and/or perform any
other action that can be associated with a message. In
some implementations, similar overlaps can be exhibited
by other applications capable of interacting with an au-
tomated assistant. Such other applications can include
navigation applications, where contents of a notification
can include route steps, and/or media applications,
where contents of a notification can include an address
of particular media data, such as animage and/or avideo.
[0009] When the automobile automated assistant de-
termines that the corresponding instance of the action
intent request is associated with a message, the auto-
mobile automated assistant can cause the contents of
the corresponding instance to be parsed. The parsed
contents can be used to identify separate portions of the
message, such as the body, the author, the subject, a
sent and/or received time, and/or any other data that can
be associated with a message. Because the automobile
automated assistant has determined that the action intent
request corresponds to a message, the automobile au-
tomated assistant can use the parsed contents in order
to present the parsed contents to the user. For instance,
the automobile automated assistant can employ a text-
to-speech engine for converting at least a portion of the
content of the action intent request into audio that can
be output from an automated assistant interface, such
as an audio system, of the automobile computer system.
The audio can be, forexample, "You received a text mes-
sage from 'Emily,” which she says, 'l will be running late.”
The author "Emily" and the body "l will be running
late" can be based on data that was parsed from the cor-
responding instance of the action intent request.

[0010] Inresponse to notifying the user of the message
received at their client device, the automobile automated
assistant can follow up with a prompt, which can present
the user with the option to reply to the message. The
prompt can include responsive audio such as, "Would
you like to reply to 'Emily’?" and, in response, the user
can provide a spoken utterance such as, for example,
"Yes, please respond, 'Okay.” Accordingly, the automo-
bile automated assistant can receive the spoken utter-
ance, via the automated assistant interface of the auto-
mobile, and employ a speech-to-text engine accessible
to the automobile computer system to process the spo-
ken utterance. The text derived from the spoken utter-
ance can be embodied as content that can be part of a
subsequent action intent request that is generated by the
automobile automated assistant. The subsequent action
intent request can be further generated to identify an ac-
tion, such as sending a message, which should be per-
formed by a target application (e.g., the third-party appli-
cation).

[0011] In order to synchronize the subsequent action
intent with the action intent request generated by the cli-
ent device, the automobile automated assistant can gen-
erate the subsequent action intent using the same cus-



5 EP 4 345 599 A2 6

tom identifier as the action intent request generated by
the clientdevice. In this way, the client device can access
the subsequent action intent request and/or determine
that the subsequent action intent request was generated
atthe automobile computer system, and determine a cor-
relation between the subsequent action intent request
and the action intent request. In some implementations,
the custom identifier can be used as at least one key for
encrypting transmissions between the automated assist-
ants.

[0012] When the subsequent action intent request has
been generated at the automobile computer system, the
client automated assistant can determine that the sub-
sequent action intent request was generated, and gen-
erate a corresponding instance of the subsequent action
intent request at the client device. Because the subse-
quent action intent request is directed at sending a mes-
sage via the third-party application, the client automated
assistant and/or client device can invoke the third-party
application to send the message. In other words, be-
cause automobile computer system does not include an
instance of the third-party application, the generation of
the subsequent action intent request does not directly
invoke any instance of the third-party application installed
at the automobile computer system. Rather, in response
to the client automated assistant acknowledging the gen-
eration of the subsequent action intent request and/or
the corresponding instance of the subsequent action in-
tent request being generated at the client device, the
third-party application performs the sending of the re-
sponsive message.

[0013] In some implementations, in response to the
user acknowledging the receipt of the message and/or
in response the user indicating they would like to respond
to the message, a pendency of the action intent request
at the client device and the automobile computer system
can be dismissed. For instance, in response to the user
providing the spoken utterance, "Yes, please respond,
‘Okay,™ the automobile automated assistant can cause
a corresponding instance of the action intent request to
be dismissed at the automobile computer system. Addi-
tionally, in response to the user providing the aforemen-
tioned spoken utterance, the client automated assistant
can cause the action intent request to be dismissed at
the client device. If a separate corresponding instance
of the action intent request associated with the originally
received message is available at, for example, a remote
server device, the separate corresponding instance can
also be dismissed.

[0014] The above description is provided as an over-
view of some implementations of the present disclosure.
Further description of those implementations, and other
implementations, are described in more detail below.
[0015] Insomeimplementations, a methodimplement-
ed by one or more processors is set forth as including
operations such as identifying, by an automobile auto-
mated assistant, a first action intent request that is gen-
erated at a client device. The client device can be paired
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with an automobile computer system via a wireless com-
munication channel, wherein the automobile computer
system includes the automobile automated assistant.
The operations can also include determining, in response
to identifying the first action intent request, that the first
action intent request identifies: a first requested action
to be performed, content data to be accessed for per-
forming the requested action, and an identifier that is as-
sociated with an application that at least partially caused
the first action intent request to be available to the auto-
mobile computer system. The operations can also in-
clude causing, in furtherance of the first requested action
to be performed, an automated assistant interface ac-
cessible to the automobile computer system to provide
an output to a user of the automobile computer system,
wherein the output is based on the content data of the
first action intent request. The operations can further in-
clude determining, by the automobile automated assist-
ant, that the user provided an input in response to the
output provided at the automated assistantinterface; and
providing, in response to determining that the user pro-
vided the input, a second action intentrequest to the client
device. The second action intent request can identify: a
second requested action to be performed at the client
device, other content data that is based on the input pro-
vided by the user, and the identifier. The operations can
also include causing the second requested action to be
performed at the client device according to the second
action intent request. The second requested action can
be performed by the application using the other content
data, and the application can be identified by the client
device using the identifier provided in the second action
intent request.

[0016] In some implementations, the method can in-
clude providing, in response to determining that the user
provided the input, a third action intent request to the
client device, the third action intent request identifying
the identifier and a third requested action, wherein, in
response to the client device receiving the third action
intent request, the third action intent request causes a
pendency of the second action intent request at the client
device to be dismissed. In some implementations, the
method can include causing, in response to determining
that the user provided the input, a dismissal of a separate
pendency of a corresponding instance of the second ac-
tion intent request, wherein the corresponding instance
of the second action intent request is provided at the au-
tomobile computer system. In some implementations,
the pendency of the second action intent request is indi-
cated by a first automated assistant event handler ac-
cessible via the client device, and the separate pendency
of the corresponding instance of the second action intent
request is indicated by a second automated assistant
event handler accessible via the automobile computer
system.

[0017] In some implementations, the automobile com-
puter system is void of an installed application that: (i) is
provided by a third party who provided the application at
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the client device, and (ii) is at least partially correlated to
the application at the client device. In some implemen-
tations, the automobile computer system is paired with
a separate client device that includes another application
that is provided by a different third party relative to the
application at the client device, and the method further
comprises: identifying, by the automobile automated as-
sistant, a separate action intent request that is generated
at the separate client device, the separate client device
being paired with the automobile computer system. In
some implementations, the separate action intent re-
quest includes another identifier generated by the sepa-
rate clientdevice, and the method further comprises: des-
ignating, based on a difference between the identifier and
the other identifier, the first action intent request as a
priority over the separate action intent request.

[0018] Inotherimplementations, a method implement-
ed by one or more processors is set forth as including
operations such as connecting, using an automobile
computer system, with a first client device via a wireless
communication modality, the first client device compris-
ing a client automated assistant, and the automobile
computer system comprising an automobile automated
assistant and an automobile sensor application, the au-
tomobile sensor application configured to monitor atleast
one sensor of the automobile computer system. The
method can alsoinclude connecting, using an automobile
computer system, with a second client device via the
wireless communication modality, the second client de-
vice comprising another client automated assistant. The
method can further include determining, by the automo-
bile computer system, that a first action intent request
was generated at the first client device by an application,
wherein the application corresponds to a particular cat-
egory of service and is provided by afirst service provider.
The method can also include determining, by the auto-
mobile computer system, that a second action intent re-
quest was generated at the second client device by an-
other application, wherein the other application corre-
sponds to the particular category of service and is pro-
vided by a second service provider. The method can fur-
ther include determining, using the automobile computer
system, that a third action intent request was generated
at the automobile sensor application, wherein the third
action intent request is generated based on sensor data
from the sensor of the automobile computer system. The
method can also include generating, by the automobile
automated assistant, data indicating a pendency of each
action intent request of the first action intent request, the
second action intent request, and the third action intent
request, wherein the data is stored at the automobile
computer system. The method can further include caus-
ing, according to the generated data, one or more inter-
faces connected to the automobile computer system to
provide a notification for each action intent request of the
first action intent request, the second action intent re-
quest, and the third action intent request.

[0019] In some implementations, the method can in-
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clude causing, in response to determining that the third
action intent request was generated at the automobile
sensor application, a corresponding instance of the third
action intent request to be stored at the first client device.
In some implementations, the method caninclude receiv-
ing a user input at the one or more interfaces connected
to the automobile computer system; and causing, in re-
sponse to receiving the user input, a pendency of the
notification associated with the third action intent request
to be dismissed at the automobile computer system and
the corresponding instance of the third action intent re-
quest to be dismissed at the first client device. In some
implementations, the particular category of service is a
messaging service and the first service provider is differ-
ent than the second service provider. In some implemen-
tations, the method can include processing, for each ac-
tion intent request of the first action intent request and
the second action intent request, content of each mes-
sage embodied by each action intent request, wherein
the processing of the content of each message is per-
formed inattentive of whether each message was provid-
ed by a service provider of the first service provider and
the second service provider. In some implementations,
generating the data indicating the pendency of each ac-
tion intent request includes: generating, by the automo-
bile automated assistant, a corresponding instance of
each actionintentrequestofthefirstactionintentrequest,
the second action intent request, and the third action in-
tent request.

[0020] In yet other implementations, a method imple-
mented by one or more processors is set forth as includ-
ing operations such as connecting, by a client device via
a wireless modality, with an automobile computer system
that is integral to a vehicle and includes an automobile
automated assistant, wherein the client device includes
a client automated assistant. The method can also in-
clude accessing, by the client device via the automobile
computer system, an action intent request that was re-
ceived by the automobile automated assistant from an
application of the automobile computer system, wherein
the application is in communication with a sensor of the
vehicle and the action intent request is based at least on
a signal from the sensor. The method can further include
generating, by the client automated assistant and based
on accessing the action intent request, a corresponding
instance of the action intent request, wherein the client
device includes one or more other action intent requests
provided by one or more other applications at the client
device. The method can also include disconnecting the
client device from the automobile computer system, at
least based on the client device becoming less proximate
to the vehicle or the automobile computer system. The
method can further include performing, by the client au-
tomated assistant subsequent to disconnecting from the
automobile computer system, an action according to the
corresponding instance of the action intent request,
wherein performing the action includes providing, at an
interface of the client device, content identified by the
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action intent request.

[0021] In some implementations, the client device is
void of an installed application that: (i) is provided by a
third party who provided the application at the automobile
computer system, and (ii) is at least partially correlated
to the application at the automobile computer system. In
some implementations, determining a particular context,
and performing is in response to determining the partic-
ular context. In some implementations, determining the
particular context includes determining a location of the
client device, and the method further comprises: deter-
mining that the content identified by the action intent re-
quest is associated with the location of the client device,
wherein the action is performed in response to determin-
ing that the content identified by the action intent request
is associated with the location of the client device. In
some implementations, the method can include provid-
ing, based on the client automated assistant performing
the action according to the corresponding instance of the
action intent request, a request for the action intent re-
quest to be dismissed at the automobile computer sys-
tem. In some implementations, the request is provided
to a remote server device that is configured to commu-
nicate with the automobile computer system and cause
the action intent request to be dismissed at the automo-
bile computer system. In some implementations, the ac-
tion intent request was generated in response to a user
providing a spoken utterance to an automated assistant
interface of the automobile computer system, and where-
in the method further comprises: receiving, from the au-
tomobile computer system in response to the user pro-
viding the spoken utterance to the automated assistant
interface, data corresponding to the spoken utterance;
and providing, to the automobile computer system, re-
sponsive data based on the data received from the au-
tomobile computer system, wherein the action intent re-
quest is further based on the responsive data received
by the automobile computer system.

[0022] In yet other implementations, a method imple-
mented by one or more processors is set forth as includ-
ing receiving, at an automobile computer system, a first
actionintentrequestfroma clientdevice, the clientdevice
being paired with the automobile computer system via a
wireless communication channel. The method can also
include determining, in response to receiving the first ac-
tionintentrequest, that the firstaction intentrequestiden-
tifies: a first requested action to be performed, content
data to be accessed for performing the first requested
action, and an identifier that corresponds to an applica-
tion that at least partially caused the first action intent
request to be provided to the automobile computer sys-
tem. The method can also include causing, in furtherance
of the first requested action to be performed, an interface
accessible to the automobile computer system to provide
an output to a user of the automobile computer system,
wherein the output is based on the content data of the
first action intent request. The method can also include
determining that the user provided an input in response
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to the output being provided via the interface accessible
to the automobile computer system. The method can yet
further include providing, in response to determining that
the user provided the input, a second action intent re-
quest to the client device, wherein the second action in-
tent request identifies: a second requested action to be
performed at the client device, other content data that is
based onthe input provided by the user, and the identifier.
The method can further include causing the second re-
quested action to be performed at the client device ac-
cording to the second action intent request, wherein the
second requested action is performed by the application
using the other content data, and the application is iden-
tified by the client device using the identifier provided in
the second action intent request.

[0023] Insome implementations, causing the interface
to provide the output to the user of the automobile com-
puter system includes causing an automated assistant
application, accessible to the user via the interface, to
audibly render the output for the user using the content
data. Determining that the user provided the input in re-
sponse to the output may include determining that the
user provided a spoken utterance to a microphone ac-
cessible to the automobile computer system, and the oth-
er content data may be generated based on speech-to-
text processing of content of the spoken utterance.
[0024] In some implementations, the method may fur-
ther include accessing data that characterizes a context
in which the automobile computer system received the
first action intent request, and a temporal aspect of pro-
viding the output for the user may be based on the data
that characterizes the context.

[0025] In some implementations, causing the second
requested action to be performed at the client device ac-
cording to the second action intent request may include
causing a display panel, which is different from the au-
tomobile computer system and the client device, to
render output based on the other content data.

[0026] In yet other implementations, a method imple-
mented by one or more processors is set forth as includ-
ing connecting, by a client device via a wireless modality,
with an automobile computer system that is integral to a
vehicle. The method can include accessing, by the client
device via the automobile computer system, an action
intent request that was received from an application of
the automobile computer system, wherein the application
is in communication with a sensor of the vehicle and the
action intent request is based at least on a data from the
sensor. The method can include generating, based on
accessing the action intent request, a corresponding in-
stance of the action intent request, wherein the client
device includes one or more other action intent requests
provided by one or more other applications at the client
device. The method can include causing the client device
to disconnect from the automobile computer system. The
method can yet further include causing, subsequent to
the client device disconnecting from the automobile com-
puter system, the client device to perform an action ac-
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cording to the corresponding instance of the action intent
request, wherein performing the action includes render-
ing, via an interface of the client device, content identified
by the action intent request.

[0027] Insomeimplementations, the client device may
be void of an installed application that: (i) is provided by
a third party who provided the application at the automo-
bile computer system, and/or (ii) is at least partially cor-
related to the application at the automobile computer sys-
tem.

[0028] In some implementations, the method may
comprise determining a particular context of the client
device subsequent to causing the client device to discon-
nect from the automobile computer system, and causing
the client device to perform the action may be inresponse
to determining the particular context. Determining the
particular context can include determining a location of
the client device, and the method may further comprises:
determining that the content identified by the action intent
requestis associated with the location of the client device,
wherein the action is performed in response to determin-
ing that the content identified by the action intent request
is associated with the location of the client device.
[0029] In some implementations, the method may
comprise providing, by the client device and based on
the client device performing the action according to the
corresponding instance of the action intent request, a
request for the action intent request to be dismissed at
the automobile computer system. The request may be
provided by the client device to a remote server device
that is configured to communicate with the automobile
computer system and cause the action intent request to
be dismissed at the automobile computer system.
[0030] In some implementations, the action intent re-
quest may be generated in response to a user providing
a spoken utterance to an automated assistant interface
of the automobile computer system, and the method may
further comprise receiving, from the automobile compu-
ter system in response to the user providing the spoken
utterance to the automated assistant interface, data cor-
responding to the spoken utterance, and causing respon-
sive data to be provided to the automobile computer sys-
tem based on the received data from the automobile com-
puter system, wherein the action intent request is further
based on the responsive data received by the automobile
computer system.

[0031] Insomeimplementations, the client device may
disconnectfrom the automobile computer system atleast
based on the client device becoming less proximate to
the vehicle and/or the automobile computer system.
[0032] In yet other implementations, a method imple-
mented by one or more processors is set forth as includ-
ing providing, to an automobile computer system, a first
actionintentrequestfroma clientdevice, the clientdevice
being paired with the automobile computer system via a
wireless communication channel, wherein the first action
intent request identifies: a first requested action to be
performed, content data to be accessed for performing

10

15

20

25

30

35

40

45

50

55

the first requested action, and an identifier that corre-
sponds to an application that at least partially caused the
firstaction intent request to be provided to the automobile
computer system. The method can include causing, in
furtherance of the first requested action to be performed,
an interface accessible to the automobile computer sys-
tem to provide an output to a user of the automobile com-
puter system, wherein the output is based on the content
data of the first action intent request. The method can
further include receiving, subsequent to the interface of
the automobile computer system providing the output to
the user, a second action intent request at the client de-
vice, wherein the second action intent request identifies:
a second requested action to be performed at the client
device, the identifier, and other content data thatis based
on an input provided by the user to the automobile com-
puter system. The method can yet further include iden-
tifying, using the identifier provided in the second action
intent request, the application in response to receiving
the second action intent request, and causing the second
requested action to be performed at the client device ac-
cording to the second action intent request, wherein the
second requested action is performed by the application
using the other content data.

[0033] Insome implementations, the automobile com-
puter system includes an automated assistant applica-
tion that audibly renders, via the interface, the output for
the user using the content data. The other content data
may be generated based on speech-to-text processing
of content of a spoken utterance provided by the user to
a microphone that is accessible to the automobile com-
puter system.

[0034] Insome implementations, a temporal aspect of
the automobile computer system providing the output for
the user may be based on data that characterizes a con-
text in which the client device provided the first action
intent request.

[0035] In some implementations, causing the second
requested action to be performed at the client device ac-
cording to the second action intentrequestincludes caus-
ing adisplay panel, which is different from the automobile
computer system and the client device, to render output
based on the other content data.

[0036] In some implementations, the method may fur-
ther comprise disconnecting, subsequentto receiving the
second action intent request, the client device from the
automobile computer system, wherein the second re-
quested action is performed when the client device is
disconnected from the automobile computer system. The
method may yet further comprise determining a particular
context of the client device subsequent to the client de-
vice disconnecting from the automobile computer sys-
tem, wherein causing the second requested action to be
performed at the client device is based on the particular
context.

[0037] Otherimplementations may include a non-tran-
sitory computer readable storage medium storing in-
structions executable by one or more processors (e.g.,



13 EP 4 345 599 A2 14

central processing unit(s) (CPU(s)), graphics processing
unit(s) (GPU(s)), and/or tensor processing unit(s)
(TPU(s)) to perform a method such as one or more of
the methods described above and/or elsewhere herein.
Yet other implementations may include a system of one
or more computers and/or one or more robots thatinclude
one or more processors operable to execute stored in-
structions to perform a method such as one or more of
the methods described above and/or elsewhere herein.
[0038] It should be appreciated that all combinations
of the foregoing concepts and additional concepts de-
scribed in greater detail herein are contemplated as being
part of the subject matter disclosed herein. For example,
all combinations of claimed subject matter appearing at
the end of this disclosure are contemplated as being part
of the subject matter disclosed herein.

Brief Description of the Drawings

[0039]

FIG. 1 illustrates a perspective view of a vehicle that
can allow multiple different users to cause a vehicle
automated assistant to interact with applications at
each of their respective devices.

FIG. 2 illustrates a system for providing an automat-
ed assistant that is capable of interacting with other
automated assistants in order to further actions re-
quested by third party applications.

FIGS. 3A, 3B, and 3C illustrate perspective views of
a scenario where client automated assistant of a
portable computing device can act as a primary or
principal automated assistant for multiple instances
of the automated assistant.

FIGS. 4A and 4B illustrate methods for handling ac-
tion intent requests generated when a client device
is in communication with an automobile computer
system.

FIG. 5 illustrates a method of providing an output
from an interface according to multiple different ac-
tion intent requests provided from differentinstances
of an automated assistant.

FIG. 6 is a block diagram of an example computer
system.

Detailed Description

[0040] FIG. 1 illustrates a perspective view 100 of a
vehicle 114 that can allow multiple different users to
cause a vehicle automated assistant to interact with ap-
plications at each of their respective devices. When riding
in a vehicle 114, a first user 110 and a second user 112
may bring different devices to interact with during their
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excursion in the vehicle 114. For instance, the first user
110 can bring a cellular device 124 (i.e., a client device)
and the second user 112 can bring a tablet device 116
(i.e., a client device). The vehicle 114 can include an
automobile computer system 102, which can provide the
users with access to an automobile automated assistant
104. Each of the cellular device 124 and the tablet device
116 can include a client automated assistant 126 and a
client automated assistant 118, respectively. Further-
more, the automobile automated assistant 104 can act
as a primary automated assistant when each of the users
bring their respective devices into the vehicle 114. In this
way, each user does not necessarily have to pair their
respective device exclusively to the automobile computer
system 102. Furthermore, according to some implemen-
tations of the automobile automated assistant 104, the
automobile computer system 102 does not necessarily
need to have the same applications that are installed on
each of the client devices. In this way, the automobile
computer system 102 can make a more efficient use of
memory, and, furthermore, with fewer installed applica-
tions, the automobile computer system 102 would not
consume as much network bandwidth retrieving updates
and communicating with servers. Such benefits can be
realized, in part, through interactions between each re-
spective automated assistant over a wireless communi-
cation modality available at the vehicle 114. Furthermore,
similar benefits can be realized at servers that would oth-
erwise use phone numbers for authenticating and deliv-
ering each message.

[0041] For example, each user can enter the vehicle
114 with their respective client devices, and each client
device can include and/or generate action intent re-
quests. For instance, the tablet device 116 can include
one or more tablet applications 120, capable of generat-
ing action intent requests 122, and the cellular device
124 can include one or more cellular applications 128
capable of generating action intent requests 130. The
tablet applications 120 and/or the cellular applications
128 can be third-party applications and/or applications
thatare provided ordeveloped by an entity that is different
than an entity that provided or developed one or more
instances of the automated assistant.

[0042] When the first user 110 and the second user
112 initially enter their vehicle 114 with their respective
client devices, each client device can determine that the
vehicle 114 includes an automobile computer system 102
capable of communicating over a wireless modality. Fur-
thermore, each client device can determine that the au-
tomobile computer system 102 includes an automobile
automated assistant 104. Specifically, the client automat-
ed assistant 118 and the client automated assistant 126
can determine that the automobile computer system 102
includes the automobile automated assistant 104. In re-
sponse to making the determination, the client automated
assistant 118 can cause corresponding instances of the
action intent requests 122 to be generated at the auto-
mobile computer system 102, and the client automated
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assistant 126 can cause corresponding instances of the
action intent requests 122, 130 to be generated at the
automobile computer system 102. As a result, the auto-
mobile automated assistant 104 can cause any actions
associated with the corresponding instances of the action
intent requests (stored locally as action intent requests
108) to be furthered via interactions between one or more
users and the automobile automated assistant 104.
Moreover, the automobile automated assistant 104 can
further the actions identified by the action intent requests
108 despite the automobile computer system 102 includ-
ing automobile applications 106, which may not be equiv-
alent to, or otherwise be an instance of, any one appli-
cation of the tablet applications 120 and/or the cellular
applications 128. For instance, the automobile applica-
tions 106 caninclude a maintenance application that pro-
vides the automobile automated assistant 104 with infor-
mation about the vehicle 114. The information can be
shared with one or more both of the tablet device 116
and cellular device 124, despite either device not includ-
ing an equivalent, or instance of, the maintenance appli-
cation. This can allow each user to not necessarily direct
their attention to their devices during their excursion, but,
rather, rely on the automobile automated assistant 104
to relay their respective notifications and/or further any
particular action.

[0043] FIG. 2illustrates a system 200 for providing an
automated assistant that is capable of interacting with
other automated assistants in order to further actions re-
quested by third party applications. An automated assist-
ant 204 can operate as part of an assistant application
that is provided at one or more computing devices, such
as a first client device 216 (e.g., a cellular phone 242), a
second client device 218 (e.g., a tablet device 244),
and/or a remote computing device 202, such as a server
device 230. A user can interact with the automated as-
sistant(s) 204 via an assistant interface (e.g., inside a
vehicle 240), which can be a microphone, a camera, a
touch screen display, a user interface, and/or any other
apparatus capable of providing an interface between a
user and an application. For instance, a user can initialize
the automated assistant 204 by providing a verbal, tex-
tual, and/or a graphical input to the assistant interface to
cause the automated assistant 204 to perform a function
(e.g., provide data, control a peripheral device, access
an agent, etc.). The first client device 216 can include a
display device, which can be a display panel thatincludes
a touch interface for receiving touch inputs and/or ges-
tures for allowing a user to cellular applications 250 of
the first client device 216 via the touch interface. The
second client device 218 can also include a display de-
vice, which can be a display panel that includes a touch
interface for receiving touch inputs and/or gestures for
allowing a user to control cellular applications 254 of the
second client device 218 via the touch interface. In some
implementations, the second client device 218 can lack
a display device, thereby providing an audible user inter-
face output, without providing a graphical user interface
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output. Furthermore, the second client device 218 can
provide a user interface, such as a microphone, for re-
ceiving spoken natural language inputs from a user.
[0044] The first client device 216 and the second client
device 218 can be in communication with the remote
computing device 202 over a network 214, such as the
internet. The first client device 216 and the second client
device 218 can offload computational tasks to the remote
computing device 202 in order to conserve computational
resources at each of the first client device 216 and the
second client device 218. For instance, the remote com-
puting device 202 can host the automated assistant 204,
and the first client device 216 and/or the second client
device 218 can transmit inputs received at one or more
assistant interfaces to the remote computing device 202.
However, in some implementations, the automated as-
sistant 204 can be hosted at the first client device 216
and/or the second client device 218. In various imple-
mentations, all or less than all aspects of the automated
assistant 204 can be implemented on the first client de-
vice 216 and/or the second client device 218. In some of
those implementations, aspects of the automated assist-
ant 204 are implemented via a local assistant application
of the first client device 216 or the second client device
218 and interface with the remote computing device 202
thatimplements other aspects of the automated assistant
204. The remote computing device 202 can optionally
serve a plurality of users and their associated assistant
applications via multiple threads. In some implementa-
tions where all or less than all aspects of the automated
assistant 204 are implemented via a client automated
assistant 226 of the first client device 216 or a client au-
tomated assistant 226 of the second client device 218,
the client automated assistant can be an application that
is separate from an operating system of the first client
device 216 and/or the second client device 218 (e.g.,
installed "on top" of the operating system) - or can alter-
natively be implemented directly by the operating system
of the first client device 216 or the second client device
218 (e.g., considered an application of, but integral with,
the operating system).

[0045] In some implementations, the remote comput-
ing device 202 can include a voice to text engine 216 that
can process audio datareceived at an assistantinterface
to identify the text embodied in the audio data. The proc-
ess for converting the audio data to text can include a
speech recognition algorithm, which can employ neural
networks, word2vec algorithms, and/or statistical models
for identifying groups of audio data corresponding to
words or phrases. The text converted from the audio data
can parsed by a text parser engine 208 and made avail-
able to the automated assistant 204 as textual data that
can be used to generate and/or identify command phras-
es from the user and/or a third party application.

[0046] In some implementations, the remote comput-
ing device 202 can include a text to voice engine 228 for
converting textual data into audio data. For instance, in
response to the automobile automated assistant 234
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identifying a pending action intent request 238 associat-
ed with a received message, the automobile automated
assistant 234 can cause content corresponding to the
message to be transmitted to the text to voice engine
228. Inresponse toreceiving the content, the text to voice
engine 228 can convert the contentinto audio data, which
can be transmitted back to the automobile automated
assistant 234. The automobile automated assistant 234
can then cause the audio data to be output as an audio
output from an audio interface (e.g., speaker(s)). Text
can be converted to audio using a neural network(s), sta-
tistical model(s), and/or any other apparatus or module
through which textual data can be converted to audio
(e.g., audio corresponding natural language output). In
some implementations, each of the voice to text engine
216, the text to voice engine 228, and/or the text parser
engine 208 can be located at one or more client-side
devices, such as the automobile computer system 232,
the first client device 216, and/or the second client device
218. In this way, a respective automated assistant would
not necessarily have to transmit data to a remote server
for processing, but could rather process the data locally
in order to generate and/or interpret particular data for a
user.

[0047] In some implementations, one or more of the
engines, applications, and/or operations of the serverde-
vice 230 can be provided and/or executed at the auto-
mobile computer system 232, the first client device 216,
and/or the second client device 218. For instance, in
some implementations, the automobile computer system
232 can include the text to voice engine 228 and/or the
voice to text engine 216. Furthermore, in some imple-
mentations, any content received at the automobile au-
tomated assistant 234, the client automated assistant
246, and/or the client automated assistant 248 can be
transmitted to the server device 230 when there is a con-
nection between a device that hosts the respective as-
sistant and the server device 230. Alternatively, or addi-
tionally, when no connection is available between a re-
spective device or system, and the server device 230,
any content received can be exclusively processed at
the respective device and/or shared with other local de-
vice in order that the contentcan be processed in parallel.
For instance, when the content corresponds to a mes-
sage received at the second client device 218 and trans-
mitted to the automobile computer system 232, the au-
tomobile computer system 232 can employ a local text
to voice engine in order to generate audio that can be
provided to a user while riding in the vehicle.

[0048] In some implementations, each device or sys-
tem that include one or more applications can also in-
clude one or more corresponding action intent generation
engines. An action intent generation engine can be con-
trolled by an application in order to cause certain actions
to be performed by the application, another application,
and/or any other module accessible to the application.
For instance, the application can be a messaging appli-
cation and the messaging application can receive an in-
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coming message. In response to receiving the incoming
message, the action intent generation engine of the mes-
saging application can generate an action intent for pro-
viding a notification to the user via an automated assist-
ant. The action intent can identify the action to be per-
formed (e.g., providing a notification), content of the re-
ceived message, a custom identifier associated with the
message, and/or any other data that can be associated
with the message.

[0049] In some implementations, each action intent
generation engine and/or application can be associated
with a declaration and/or manifest file indicating types of
actions capable of being performed by the application.
Forinstance, a messaging application caninclude a man-
ifest file indicating that the messaging application is ca-
pable of at least receiving messages, notifying the user
of messages, and/or responding to messages. An oper-
ating system and/or an automated assistant can access
each manifest file on one or more devices in order to
determine whether particular applications can handle
particular actions. In this way, for example, action intents
generated at the automobile computer system 232 can
be provided to either the first client device 216 or the
second client device 218 based on whether a particular
manifest file at one of the devices indicates there is an
application at the device that can handle the action in-
tents. If more than one application can handle a particular
action intent, the originating device and/or a separate
device, can prompt the user to select the device to handle
the particular action intent (e.g., via a graphical user in-
terface).

[0050] In some implementations, each action intent
generation engine can also generate and/or filter action
intents according to a customer identifier that is associ-
ated with each action intent of the action intents. For in-
stance, when an action intent generation engine gener-
ates an action intent at the direction of an application,
the action intent generation engine can also generate a
custom identifier. The custom identifier can be generated
based on an identifier for content to be used in performing
the action, an identifier representing the originating ap-
plication, an identifier for the recipient, an identifier for
the originating user, an identifier for a context of the action
intent, and/or any other information that can be used as
a basis from which to generate an identifier.

[0051] Each automated assistant and/or operating
system can be configured to parse an action intent to
identify content data, an intended action to be performed,
and/or a custom identifier. In some implementations, the
automated assistant can process each action intent
seemingly agnostic with respect to the originating appli-
cation. For instance, despite the first client device 216
and the second client device 218 including different mes-
saging applications, the automobile computer system
232 can retrieve action intent requests from either mes-
saging applications and read the message to the user
via an automated assistant interface of the automobile
computer system 232. For example, a message applica-
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tion at the first client device 216 can generate an action
intent request 252, and when the user enters the vehicle
240, the pending action intent request can be accessed
by the automobile automated assistant 234. The auto-
mobile automated assistant 234 can then generate a cor-
responding instance of the pending action intent request.
Because the content data provided by the action intent
request can include data such as "Hey, have you left
yet?," the automobile automated assistant 234 can de-
termine that content data corresponds to an incoming
message. Therefore, because many different messaging
applications will generate action intents in a similar man-
ner, the automobile automated assistant 234 can act to
present and respond to such action intents in a universal
manner, and/or relatively agnostic to the entity that pro-
vided the corresponding messaging application (e.g., a
first service provider, a second service provider, etc.).
[0052] In some implementations, computational re-
sources can be preserved by employing a voice to text
engine to process audio data corresponding to multiple
spoken utterances, rather than performing multiple turns
between a speech recognition engine and the automated
assistant. For instance, a principal automated assistant
can receive a command from a user such as, "Send a
message to Robert." In response, the principal automat-
ed assistant can have a preconfigured response such
as, "Ok, which messaging application would you like to
use? Your first application, second application, or your
third application?" The user can provide aresponse, such
as "My firstapplication," and then dictate a message such
as, "How’s your day been?" In some implementations,
the automated assistant can confirm the messaging ap-
plication to use and prompt the user whether they would
like to send or change the message (e.g., "Ok, should |
send the message or change the message?"). At this
time, the user may request that a different messaging
application be selected. For instance, the user can reply,
"Please send with the second messaging application in-
stead of the first messaging application." In response,
the automated assistant can then cause the message to
be transmitted by the second messaging application.
This can reduce a number of turns between the user and
the automated assistant, given that the processing of
messages would not need to be tailored for each individ-
ual messaging application.

[0053] In some implementations, each automated as-
sistant (e.g., the automobile automated assistant 234)
can access and/or manage an event handler that in-
cludes data corresponding to pending action intent re-
quests. As actions in furtherance of the pending action
intent requests are performed, each event handler for
each automated assistant can be updated. In some im-
plementations, an event handler can include pending ac-
tion intent request that correspond to the same event.
Forinstance, multiple different actions can be associated
with a received message. Therefore, when a user re-
ceives a text message at their first client device 216, a
corresponding messaging application can generate mul-
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tiple action intent requests for handling the received text
message. When the first client device 216 pairs with the
automobile computer system 232 over a wireless modal-
ity, such as, but not limited to Bluetooth, Wi-Fi, LTE, etc.,
the automobile automated assistant 234 can generate
corresponding instances of the multiple action intent re-
quests. The corresponding instances of the multiple ac-
tion intent requests can be managed by an event handler
of the automobile automated assistant 234, and can in-
clude some amount of data that associates the corre-
sponding instances of the multiple action intent requests
with the text message received at the first client device
216. For example, an action intent request identified by
the event handler of the automobile automated assistant
234 can correspond to an action to notify the user of the
text message and prompt the user regarding whether
they would like to respond. The automobile automated
assistant 234 can execute both actions related to the
received text message, without having directlocal access
to the messaging application that is installed at the first
client device 216.

[0054] FIGS. 3A, 3B, and 3C illustrate perspective
views 300, 302, and 304 of a scenario where client au-
tomated assistant of a portable computing device can act
as a primary automated assistant for multiple instances
of the automated assistant. For instance, while a user is
in their home 318, malfunction can be detected at an
automobile 316 thatis associated with the user. The issue
can be, for example, that a rodent has chewed through
a cable, such as a wire that connects to a brake sensor,
of the automobile 316 at night. Although an automobile
computer system 306 of the automobile 316 can be op-
erating in a standby mode, an automobile automated as-
sistant 308 can be responsive to the issue, and generate
one or more action intent requests 312 associated with
the issue. Specifically, the automobile automated assist-
ant 308 can generate an action intent request 314 for
displaying an automobile issue notification (e.g., "brake
sensor") to the user, and another action intent request
320 for prompting the user to schedule maintenance
(e.g., "schedule repair?") to resolve the issue. Each ac-
tion intent request can be generated with the same cus-
tom identifier (e.g., "4KAJC92W"), which can be associ-
ated with the originating issue. Furthermore, each action
intent request can identify an action to be performed (e.g.,
"notification," and "schedule").

[0055] FIG. 3B illustrates a perspective view 302 of
user 322 that has entered the automobile 316 with their
cellular device 328, which also includes an instance of
the automated assistant, as the client automated assist-
ant 328. In some implementations, the automobile com-
puter system 306 can include automobile applications
310 that are not installed directly to the cellular device
328. Furthermore, in some implementations, the cellular
device 328 can include cellular applications 332 that are
not installed directly to the automobile computer system
306. Regardless, action intent requests can be transmit-
ted between the automobile computer system 306 and
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the cellular device 328 over a wireless modality, and can
be parsed by a respective automated assistant.

[0056] Forinstance, the action intentrequests 314 and
320 can be generated by a maintenance application of
the automobile applications 310 and accessed by the
automobile automated assistant 308. When the user 322
enters the vehicle with their cellular device 328, the au-
tomobile computer system 306 and the cellular device
328 can perform a handshake, in order to ensure that a
secure communications channel 326 is provided be-
tween them. When a communications channel 326 has
been established, the clientautomated assistant 330 can
identify the pending action intent requests 312 that are
available at the automobile computer system 306. Fur-
thermore, the automobile computer system 306 caniden-
tify any action intent requests 334 that are available at
the cellular device 328. When the client automated as-
sistant 330 determines thatthe action intentrequests 314
and 320 do not have any corresponding instances at the
cellular device 328, the client automated assistant 330
can cause instances of the action intent requests 314
and 320 to be available at the cellular device 328. The
instances of the action intent requests 314 and 320 at
the cellular device 328 caninclude the same customiden-
tifiers from the automobile computer system 306, thereby
allowing updates for a particular event (e.g., an issue with
the brake sensor detected) to be compiled over time.
[0057] FIG. 3C illustrates a perspective view 304 of the
user 322 in their home 346 subsequent to the instance
of the action intent requests 314 and 320 being generat-
ed. Specifically, the user 322 can enter their home 346
and, in response, the client automated assistant can at-
tempt to complete the actions indicated by the action in-
tent requests 314 and 320. For instance, the client auto-
mated assistant can cause a display interface of the cel-
lular device 328 to present selectable elements 338 and
340, which can correspond to the action intent requests
314 and 320. Alternatively, the user 322 can provide a
spoken utterance 336 to an interface (e.g., amicrophone)
of the cellular device 328 in order to cause the client
automated assistant to present any notifications associ-
ated with any pending action intent requests. For in-
stance, the user 322 can provide a spoken utterance 336
such as, "Assistant, show me pending notifications." In
response, the client automated assistant cause a nearby
display panel to present notifications associated with the
action intent requests to the user 322.

[0058] If the user 322 selects either of the selectable
elements 338 and 340, a pendency of the action intent
requests 314 and 320 can be dismissed at each device
that included an instance of the action intent requests
314 and 320. For instance, instances of the action intent
requests 314 and 320 can be dismissed at the automobile
computer system 306 and the cellular device 328. In
some implementations, the action intent requests 314
and 320 can be dismissed at the automobile computer
system, when, in response to the user 322 selecting the
selectable elements 338 and 340, data can be transmit-
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ted over a network 342 to a remote device 344. The re-
mote device 344 can thereafter be accessed by the au-
tomobile computer system 306, which can update an
event handler of the automobile computer system 306
according to the data at the remote device 344.

[0059] FIGS. 4A and 4B illustrate methods 400 and
410 for handling action intent requests generated when
a client device is in communication with an automobile
computer system. The methods 400 and 410 can be per-
formed by one or more of a computing device, applica-
tion, and/or any other apparatus or module capable of
communicating over a wireless connection. The method
400 can include an operation 402 of identifying, by an
automobile automated assistant, a first action intent re-
quest that was generated at a client device. The client
device can be paired with an automobile computer sys-
tem via wireless communication modality. The first action
intent request can be generated by an application at the
client device, for instance, in response to an operation
(e.g., receiving a message) performed at the application.
In some implementations, the automobile computer sys-
tem can be void of a corresponding instance of the ap-
plication of the client device. Specifically, the automobile
computer system can be void of a separate application
that is provided by a third party that provided the appli-
cation at the client device, and/or is at least partially cor-
related to the application at the client device. For in-
stance, the application can be a text messaging applica-
tion, and the automobile computer system can be void
of the text messaging application.

[0060] The method 400 can further include an opera-
tion 404 of determining that the first action intent request
identifies afirstrequested action to be performed, content
data, and a custom identifier. The first requested action
can be a request to notify a user that an incoming mes-
sage was received at a messaging application installed
at the client device. The content data can identify some
or all of the text provided in the received text message
(e.g., "Are you on the way?"). Furthermore, the custom
identifier can be a string of data that can provide a cor-
respondence between the received text message and
the first action intent request, in order that any further
action taken with the first action intent request can be
subsequently associated with the received text message.
[0061] The method 400 can also include an operation
406 of causing an automated assistant interface, acces-
sible to the automobile computer system, to provide an
output to a user of the automobile computer system. For
instance, the output can be provided in response to the
automobile automated assistant determining that the first
action intent request corresponds to an action of provid-
ing a notification. The notification can be presented at
the automated assistant interface, which can be a display
panel that is connected to the automobile computer sys-
tem. Alternatively, the automated assistant interface can
be a speaker that is connected to the automobile com-
puter system, and the notification can be an audible audio
output such as, "Matthew sent you a message that says,
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"Are you on the way?™

[0062] The method 400 can further include an opera-
tion 408 of determining, by the automobile automated
assistant, that the user provided an input in response to
the output provided at the automated assistant interface.
For instance, the user can provide a responsive spoken
utterance such as, "Please response, ‘Yes, I'm on the
way," to an automated assistant interface (e.g., a micro-
phone) of the automobile. The automobile automated as-
sistant can receive audio data corresponding to the re-
sponsive spoken utterance, either cause the audio data
to be processed locally or transmit the audio data to a
separate device for processing. By processing the audio
data, the automobile automated assistant can determine
whether the user has acknowledged the notification of
the text message, and any other action that the user
would like to perform. For example, in response to re-
ceiving the responsive spoken utterance, the automobile
automated assistant can cause a second action intent
request to be generated.

[0063] The method 400 can proceed to method 410,
as indicated by a continuation element "A," encircled at
FIG. 4A and 4B. The method 410 can include an opera-
tion 412 of providing, to the client device and in response
to determining that the user provided the input, the sec-
ond action intent request. The second action intent re-
quest can identify a second requested action, other con-
tent data, and/or the custom identifier associated with
the first action intent request. The second requested ac-
tion can be request to respond to the text message that
was received at the messaging application. The other
content data can include text thatis based on the respon-
sive spoken utterance (e.g., "content-data="text:Yes, I'm
on the way’™), and the custom identifier can be the same
custom identifier from the first action intent request.
[0064] The method 410 can further include an opera-
tion 414 of causing the second requested action to be
performed at the client device by the application using
the other content data. For instance, when the action
includes transmitting a responsive message, the client
device can using the content data in order to generate
the responsive message and transmit the responsive
message to the person whoinitially sent the textmessage
to the client device. In order to identify the text message
and/or application that the second action intent request
corresponds, an instance of the automated assistant at
the client device can compare the custom identifier to the
custom identifier provided with the first action intent re-
quest. Alternatively, or additionally, the automated as-
sistant can identify the messaging application based on
whether the messaging application can perform the sec-
ond requested action, as indicated by a manifest file of
the messaging application. The automated assistant at
the client device can then cause the messaging applica-
tion to perform the second requested action, and thereby
send the text message corresponding to the responsive
spoken utterance.

[0065] FIG. 5 illustrates a method 500 of providing an
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output from an interface according to multiple different
action intent requests provided from different instances
of an automated assistant. The method 500 can be per-
formed by one or more of a computing device, an appli-
cation, and/or any other apparatus or module capable of
interacting with an automated assistant. The method 500
can include an operation 502 of connecting, by an auto-
mobile computer system and via a wireless communica-
tion modality, with a first client device thatincludes a client
automated assistant. The first client device can be, for
example, a portable computing device such as a cell
phone or tablet computer, and the automobile computer
system can be a computing device that is integral to a
vehicle capable of delivering multiple passengers. Fur-
thermore, the wireless modality can be one or more wire-
less communication protocols such as Bluetooth, Wi-Fi,
LTE, and/or any other modality through which multiple
computing devices can interact.

[0066] The method 500 can further include an opera-
tion 504 of connecting, by the automobile computer sys-
tem, and via the wireless communication modality, with
a second client device that includes another client auto-
mated assistant. The other client automated assistant
can be provided the same or different entity as the client
automated assistant, and the second client device can
be the same or different type of client device as the first
client device. For instance, the first client device can be
owned by a driver of the automobile and the second client
device can be owned by a passenger of the automobile.
Furthermore, operation 502 and operation 504 can be
performed when the driver and the passenger of the au-
tomobile enter the automobile. In this way, an automobile
automated assistant will be able to interact with the client
automated assistant and the other client automated as-
sistant when the driver and the passenger are in the au-
tomobile.

[0067] The method 500 can further include an opera-
tion 506 of determining that a first action intent request
was generated by an application at the first client device
and that a second action intent request was generated
by another application at the second client device. The
first action intent request can correspond to a request for
a notification to be presented to the driver, and the noti-
fication can provide information about a message that
was received at the first client device. The second action
intent request can correspond to a different request for
a different notification to be presented to the passenger.
The other notification can provide different information
about a different message that was received at the sec-
ond client device.

[0068] The method 500 can also include an operation
508 of determining that a third action intent request was
generated by a separate application at the automobile
computer system. The separate application can be, for
example, a maintenance application that monitors one
or more sensors of the automobile. Furthermore, the first
client device and the second client device can be void of
any corresponding instance of the maintenance applica-
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tion. In some implementations, the third action intent re-
quest can correspond to a request for a notification to be
provided to the driver regarding a condition of the car,
such as an oil change being overdue and/or brake fluid
needing to be replaced.

[0069] The method 500 can also include an operation
510 of generating, at the automobile computer system,
data indicating a pendency of each action intent request
of the first action intent request, the second action intent
request, and the third action intent request. The data can
be embodied as or accessible to an event handler engine
capable of arranging data corresponding to various dif-
ferent action intent requests from various different appli-
cations and/or devices. Forinstance, the data can identify
a priority of each of the action intent requests. A priority
for an action intentrequest can be based on, forexample,
whether the action intent request was generated at a de-
vice that includes a primary automated assistant (i.e., an
automated assistant that at least more than one other
automated assistants are communicating with). For in-
stance, the primary automated assistant, when the driver
and the passenger are riding in the automobile, can be
the automobile automated assistant because it is in-
stalled at the automobile computer system of the auto-
mobile. A next priority can be given to action intent re-
quests that are provided by a device that is associated
with the driver of the vehicle, such as the first client de-
vice. Thereafter, other priorities can be assigned to action
intent requests associated with passengers of the auto-
mobile.

[0070] The method 500 can further include an opera-
tion 512 of causing, based on the generated data, one
ormore interfaces connected to the automobile computer
system to provide a notification for each action intent re-
quest of the first action intent request, the second action
intent request, and/or the third action intent request. In
some implementations, the automobile computer system
caninclude aninterface, such as adisplay panel, at which
graphical elements are presented, and one or more of
the graphical elements can correspond to either of the
action intent requests. Furthermore, the display panel
can be a touch interface through which a user can select
agraphical elementin order to acknowledge a notification
and cause another action intent request to be generated
at the automobile computer system.

[0071] FIG. 6 is a block diagram of an example com-
puter system 610. Computer system 610 typically in-
cludes at least one processor 614 which communicates
with a number of peripheral devices via bus subsystem
612. These peripheral devices may include a storage
subsystem 624, including, for example, a memory 625
and a file storage subsystem 626, user interface output
devices 620, user interface input devices 622, and a net-
work interface subsystem 616. The input and output de-
vices allow user interaction with computer system 610.
Network interface subsystem 616 provides an interface
to outside networks and is coupled to corresponding in-
terface devices in other computer systems.
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[0072] User interface input devices 622 may include a
keyboard, pointing devices such as a mouse, trackball,
touchpad, or graphics tablet, a scanner, a touchscreen
incorporated into the display, audio input devices such
as voice recognition systems, microphones, and/or other
types of input devices. In general, use of the term "input
device"isintended to include all possible types of devices
and ways to input information into computer system 610
or onto a communication network.

[0073] User interface output devices 620 may include
a display subsystem, a printer, a fax machine, or non-
visual displays such as audio output devices. The display
subsystem may include a cathode ray tube (CRT), a flat-
panel device such as a liquid crystal display (LCD), a
projection device, or some other mechanism for creating
avisible image. The display subsystem may also provide
non-visual display such as via audio output devices. In
general, use of the term "output device" is intended to
include all possible types of devices and ways to output
information from computer system 610 to the user or to
another machine or computer system.

[0074] Storage subsystem 624 stores programming
and data constructs that provide the functionality of some
or all of the modules described herein. For example, the
storage subsystem 624 may include the logic to perform
selected aspects of method 400, method 500, and/or to
implement one or more of an automobile automated as-
sistant, an automobile computer system, a client auto-
mated assistant, a client device, a remote device, a serv-
er device, a vehicle, and/or any other module or appara-
tus discussed herein.

[0075] These software modules are generally execut-
ed by processor 614 alone or in combination with other
processors. Memory 625 used in the storage subsystem
624 can include a number of memories including a main
random access memory (RAM) 630 for storage of instruc-
tions and data during program execution and a read only
memory (ROM) 632 inwhich fixed instructions are stored.
Afile storage subsystem 626 can provide persistent stor-
age for program and data files, and may include a hard
disk drive, a floppy disk drive along with associated re-
movable media, a CD-ROM drive, an optical drive, or
removable media cartridges. The modules implementing
the functionality of certain implementations may be
stored by file storage subsystem 626 in the storage sub-
system 624, or in other machines accessible by the proc-
essor(s) 614.

[0076] Bus subsystem 612 provides a mechanism for
letting the various components and subsystems of com-
puter system 610 communicate with each other as in-
tended. Although bus subsystem 612 is shown schemat-
ically as a single bus, alternative implementations of the
bus subsystem may use multiple busses.

[0077] Computer system 610 can be of varying types
including a workstation, server, computing cluster, blade
server, server farm, or any other data processing system
or computing device. Due to the ever-changing nature of
computers and networks, the description of computer
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system 610 depicted in Fig. 6 is intended only as a spe-
cific example for purposes of illustrating some implemen-
tations. Many other configurations of computer system
610 are possible having more or fewer components than
the computer system depicted in Fig. 6.

[0078] In situations in which the systems described
herein collect personal information about users (or as
often referred to herein, "participants"), or may make use
of personal information, the users may be provided with
an opportunity to control whether programs or features
collect user information (e.g., information about a user’'s
social network, social actions or activities, profession, a
user’s preferences, or a user’s current geographic loca-
tion), or to control whether and/or how to receive content
from the content server that may be more relevant to the
user. Also, certain data may be treated in one or more
ways before it is stored or used, so that personal identi-
fiable informationis removed. Forexample, a user’'s iden-
tity may be treated so that no personal identifiable infor-
mation can be determined for the user, or a user’s geo-
graphic location may be generalized where geographic
location information is obtained (such as to a city, ZIP
code, or state level), so that a particular geographic lo-
cation of a user cannot be determined. Thus, the user
may have control over how information is collected about
the user and/or used.

[0079] While several implementations have been de-
scribed and illustrated herein, a variety of other means
and/or structures for performing the function and/or ob-
taining the results and/or one or more of the advantages
described herein may be utilized, and each of such var-
iations and/or modifications is deemed to be within the
scope of the implementations described herein. More
generally, all parameters, dimensions, materials, and
configurations described herein are meant to be exem-
plary and that the actual parameters, dimensions, mate-
rials, and/or configurations will depend upon the specific
application or applications for which the teachings is/are
used. Those skilled in the art will recognize, or be able
to ascertain using no more than routine experimentation,
many equivalents to the specific implementations de-
scribed herein. It is, therefore, to be understood that the
foregoing implementations are presented by way of ex-
ample only and that, within the scope of the appended
claims and equivalents thereto, implementations may be
practiced otherwise than as specifically described and
claimed. Implementations of the present disclosure are
directed to each individual feature, system, article, ma-
terial, kit, and/or method described herein. In addition,
any combination of two or more such features, systems,
articles, materials, kits, and/or methods, if such features,
systems, articles, materials, kits, and/or methods are not
mutually inconsistent, is included within the scope of the
present disclosure.

[0080] The specification includes the following claus-
es:

1. A method implemented by one or more proces-
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sors, the method comprising:

identifying, by an automobile automated assist-
ant, afirst action intent request thatis generated
at a client device, the client device and a sepa-
rate client device being paired with an automo-
bile computer system via a wireless communi-
cation channel, wherein the automobile compu-
ter system includes the automobile automated
assistant;

determining, in response to identifying the first
action intent request, that the first action intent
request identifies: a first requested action to be
performed, content data to be accessed for per-
forming the first requested action, and an iden-
tifier that is associated with an application at the
client device that at least partially caused the
first action intent request to be available to the
automobile computer system, wherein the sep-
arate client device includes another application
that was provided by a different third party rela-
tive to a third party that provided the application
at the client device, and wherein the automobile
computer system is void of an installed applica-
tion provided by the third party;

identifying, by the automobile automated assist-
ant, a separate action intent request that was
generated at the separate client device;
causing, in furtherance of the first requested ac-
tion to be performed, an automated assistant
interface accessible to the automobile computer
system to provide an output to a user of the au-
tomobile computer system, wherein the output
is based on the content data of the first action
intent request;

determining, by the automobile automated as-
sistant, that the user provided an input in re-
sponse to the output provided at the automated
assistant interface;

providing, in response to determining that the
user provided the input, a second action intent
request to the client device, wherein the second
action intent request identifies: a second re-
quested action to be performed at the client de-
vice, other contentdata thatis based on the input
provided by the user, and the identifier; and
causing the second requested action to be per-
formed at the client device according to the sec-
ond action intent request, wherein the second
requested action is performed by the application
using the other content data, and the application
is identified by the client device using the iden-
tifier provided in the second action intent re-
quest.

2. The method of clause 1, further comprising:
providing, in response to determining that the user
provided the input, a third action intent request to the
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client device, the third action intent request identify-
ing the identifier and a third requested action, where-
in, in response to the client device receiving the third
action intent request, the third action intent request
causes a pendency of the second action intent re-
quest at the client device to be dismissed.

3. The method of clause 2, further comprising:
causing, in response to determining that the user
provided the input, a dismissal of a separate pen-
dency of a corresponding instance of the second ac-
tion intent request, wherein the corresponding in-
stance of the second actionintentrequestis provided
at the automobile computer system.

4. The method of clause 3, wherein the pendency of
the second action intent request is indicated by a
first automated assistant event handler accessible
via the client device, and the separate pendency of
the corresponding instance of the second action in-
tent request is indicated by a second automated as-
sistant event handler accessible via the automobile
computer system.

5. The method of any one of the preceding clauses,
wherein the separate action intent request includes
another identifier generated by the separate client
device, and the method further comprises:
designating, based on a difference between the iden-
tifier and the other identifier, the first action intent
request as a priority over the separate action intent
request.

6. A method implemented by one or more proces-
sors, the method comprising:

connecting, using an automobile computer sys-
tem, with afirst client device via a wireless com-
munication modality, the first client device com-
prising a client automated assistant, and the au-
tomobile computer system comprising an auto-
mobile automated assistant and an automobile
sensor application, the automobile sensor ap-
plication configured to monitor at least one sen-
sor of the automobile computer system;
connecting, using the automobile computer sys-
tem, with a second client device via the wireless
communication modality, wherein the second
client device is separate from the first client de-
vice and includes another client automated as-
sistant;

determining, by the automobile computer sys-
tem, that a first action intent request was gen-
erated at the first client device by an application,
wherein the application corresponds to a partic-
ular category of service and is provided by a first
service provider;

determining, by the automobile computer sys-
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tem, that a second action intent request was
generated at the second clientdevice by another
application, wherein the other application corre-
sponds to the particular category of service and
is provided by a second service provider that is
different from the firsts service provider, and the
second action intent request is separate from
the first action intent request;

determining, using the automobile computer
system, that a third action intent request was
generated at the automobile sensor application,
wherein the third action intent request is gener-
ated based on sensor data from the atleast one
sensor of the automobile computer system;
generating, by the automobile automated assist-
ant, data indicating a pendency of each action
intent request of the first action intent request,
the second action intent request, and the third
action intent request, wherein the data is stored
at the automobile computer system; and
causing, according to the data, one or more in-
terfaces connected to the automobile computer
system to provide a notification for each action
intent request of the first action intent request,
the second action intent request, and the third
action intent request.

7. The method of clause 6, further comprising:
processing, for each action intent request of the first
action intent request and the second action intent
request, content of each message embodied by each
action intent request, wherein the processing of the
content of each message is performed inattentive of
whether each message was provided by a service
provider of the first service provider and the second
service provider.

8. The method of clause 6 or clause 7, wherein gen-
erating the data indicating the pendency of each ac-
tion intent request includes:

generating, by the automobile automated assistant,
a corresponding instance of each action intent re-
quest of the first action intent request, the second
action intent request, and the third action intent re-
quest.

9. A system, comprising:

one or more processors; and

memory configured to store instructions that,
when executed by the one or more processors,
cause the one or more processors to perform
operations that include:

identifying, by an automobile automated as-
sistant, a first action intent request that is
generated at a client device, the client de-
vice and a separate client device being
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paired with an automobile computer system
via a wireless communication channel,
wherein the automobile computer system
includes the automobile automated assist-
ant;

determining, in response to identifying the
firstaction intentrequest, that the first action
intent request identifies: a first requested
action to be performed, content data to be
accessed for performing the first requested
action, and an identifier that is associated
with an application at the client device that
atleast partially caused the first action intent
request to be available to the automobile
computer system, wherein the separate cli-
ent device includes another application that
was provided by a different third party rela-
tive to a third party that provided the appli-
cation at the client device, and wherein the
automobile computer system is void of an
installed application provided by the third
party;

identifying, by the automobile automated
assistant, a separate action intent request
that was generated at the separate client
device;

causing, in furtherance of the first requested
action to be performed, an automated as-
sistant interface accessible to the automo-
bile computer system to provide an output
to a user of the automobile computer sys-
tem, wherein the outputis based on the con-
tent data of the first action intent request;
determining, by the automobile automated
assistant, that the user provided an inputin
response to the output provided at the au-
tomated assistant interface;

providing, in response to determining that
the user provided the input, a second action
intent request to the client device, wherein
the second action intent request identifies:
a second requested action to be performed
at the client device, other content data that
is based on the input provided by the user,
and the identifier; and

causing the second requested action to be
performed at the client device according to
the second action intent request, wherein
the second requested action is performed
by the application using the other content
data, and the application is identified by the
client device using the identifier provided in
the second action intent request.

10. The system of clause 9, wherein the operations
further include:

providing, in response to determining that the user
provided input, a third action intent request to the
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client device, the third action intent request identify-
ing the identifier and a third requested action, where-
in, in response to the client device receiving the third
action intent request, the third action intent request
causes a pendency of the second intent request at
the client device to be dismissed.

11. The system of clause 10, wherein the operations
further include:

causing, in response to determining that the user
provided the input, a dismissal of a separate pen-
dency of a corresponding instance of the second ac-
tion intent request, wherein the corresponding in-
stance of the second action intentrequestis provided
at the automobile computer system.

12. The system of clause 11, wherein the pendency
of the second action intent request is indicated by a
first automated assistant event handler accessible
via the client device, and the separate pendency of
the corresponding instance of the second action in-
tent request is indicated by a second automated as-
sistant event handler accessible via the automobile
computer system.

Claims

A method implemented by one or more processors,
the method comprising:

connecting, by a client device via a wireless mo-
dality, with an automobile computer system that
is integral to a vehicle;

accessing, by the client device via the automo-
bile computer system, an action intent request
that was received from an application of the au-
tomobile computer system, wherein the applica-
tion is in communication with a sensor of the
vehicle and the action intent request is based at
least on a data from the sensor;

generating, based on accessing the actionintent
request, a corresponding instance of the action
intent request, wherein the client device in-
cludes one or more other action intent requests
provided by one or more other applications at
the client device;

causing the client device to disconnect from the
automobile computer system;

causing, subsequent to the client device discon-
necting from the automobile computer system,
the client device to perform an action according
tothe corresponding instance of the action intent
request, wherein performing the action includes
rendering, via an interface of the client device,
content identified by the action intent request.

2. The method of claim 1, wherein the client device is
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void of an installed application that: (i) is provided by
a third party who provided the application at the au-
tomobile computer system, and/or (ii) is at least par-
tially correlated to the application at the automobile
computer system.

The method of claim 1 comprising:

determining a particular context of the client device
subsequent to causing the client device to discon-
nect from the automobile computer system, wherein
causing the client device to perform the action is in
response to determining the particular context.

The method of claim 3, wherein determining the par-
ticular context includes determining a location of the
client device, and wherein the method further com-
prises:

determining that the content identified by the action
intent request is associated with the location of the
client device, wherein the action is performed in re-
sponse to determining that the content identified by
the action intent request is associated with the loca-
tion of the client device.

The method of claim 1, comprising:
providing, by the clientdevice and based on the client
device performing the action according to the corre-
sponding instance of the action intent request, a re-
quest for the action intent request to be dismissed
at the automobile computer system.

The method of claim 5, wherein the request is pro-
vided by the client device to a remote server device
that is configured to communicate with the automo-
bile computer system and cause the action intent
request to be dismissed at the automobile computer
system.

The method of claim 1, wherein the action intent re-
quest is generated in response to a user providing
a spoken utterance to an automated assistant inter-
face of the automobile computer system, the method
further comprising:

receiving, from the automobile computer system
in response to the user providing the spoken ut-
terance to the automated assistantinterface, da-
ta corresponding to the spoken utterance, and
causing responsive data to be provided to the
automobile computer system based on the re-
ceived data from the automobile computer sys-
tem, wherein the action intent request is further
based on the responsive data received by the
automobile computer system.

8. The method of claim 1, wherein the client device dis-

connects from the automobile computer system at
least based on the client device becoming less prox-
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imate to the vehicle and/or the automobile computer
system.

The method of claim 1, wherein action intent request
and the corresponding instance of the action intent
request identify the action to be performed.

The method of claim 1, wherein action intent request
further identifies content data that is associated with
the action to be performed.

The method of claim 1, wherein accessing, by the
client device via the automobile computer system,
the action intent request comprises accessing, by
the client device via the automobile computer sys-
tem, multiple action intent requests that were re-
ceived from the application of the automobile com-
puter system, wherein the multiple action intent re-
quests are associated with a common issue with the
automobile, wherein each of the multiple action in-
tent requests has the same custom identifier which
is associated with the common issue.

The method of claim 1, wherein the action intent re-
quest was generated by a maintenance application
of the automobile computing system.

The method of claim 1, wherein the action intent re-
quest that was received from the application of the
automobile computer system and the corresponding
instance of the action intent request include a same
custom identifier.

A non-transitory computer-readable medium config-
ured to store instructions that, when executed by one
or more processors, cause the one or more proces-
sors to perform the method of any one of the pre-
ceding claims.

A system comprising:

one or more processors; and

memory configured to store instructions that,
when executed by one or more processors,
cause the one or more processors to perform
the method of any one of claims 1 to 13.
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